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INTRODUCTION 
For more than 50 years, Marlow and then Roy have been reporting 
that the prolonged alternate occlusion technique, involving lengthy 
alternate occlusion of each eye in an attempt to discover the true 
heterophoria, is useful in the treatment of headaches. Despite these 
claims, the occlusion technique is not widely used. Objections to 
the technique fall into two main categories: 
1. The occlusion test is said simply to measure 
Bell's Phenomenon. 
2. The entire occlusion proceedure is looked upon 
as a psychological cureo 
The Bell's Phenomenon argument has been dealt with extensively in the 
literature. The psychological argument will be the object of this 
research. 
In 1931, s. V. Abraham advanced the Bell's Phenomenon argument 
as a result of a study he conducted in response to the claims of 
Marlow and others. Abraham reported: "Each of the 6 patients who had 
first one eye and then tbe other eye covered showed a right hyperphoria 
when the right eye was covered, and a left hyperphoria when the left 
eye was covered. This finding, although noted in but six cases, 
certainly suggests that the occlusion test is not uncovering a latent 
hyperphoria and • • •  indicates that the occlusion test may be merely 
1 a subjective proof for the known, objectively noted,.Bell's Phenomenon." 
2 However, in a study of 82 cases, Marlow found that the data 
could not support Abraham's conclusion. Marlow reported that left 
hyperphoria failed to follow left occlusion one-third of the time, 
while :right hyperphoria failed to follow right occlusion about 
one-half of the timeo 
2 
Similarly, Roy3 cites a study of 201 consecutive occlusion cases 
entering his office. 26% showed some hyperphoria when one eye was 
occluded, and negative after the other eye was occluded. 25% showed 
the same direction phoria (e.g. RH) no matter which eye was covered. 
Roy's figures show that Abraham's argument about Bell's Phenomenon 
does not apply in 51% of Roy's occlusion cases. 
According the Dictionary of Visual Science, Bell's Phenomenon 
is defined as: "The normal ui:)ward and outward rotation of the eyes 
on bilateral closure, or attempted closure, of the eyelids.11
4 
Abraham performed his occlusions with the occluded eye bandaged sput, 
but if the occlusion is performed with both eyes open, one of which 
is covered with the occluder, it is difficult to see how Bell's 
Phenomenon applies. 
F\lrthermore, Ro� argues that Abraham's conclusion contradicts 
Bering's law which states that innervation to the extrinsic muscles 
of one eye is equal to that to the other eye. According to Bering's 
Law, if one eye is occluded ( lid open ) we would expect the occluded 
eye to be exactly on line with the fixating eye, if there are no 
neuromuscular dissimilarities between the two eyes. 
Marlow and Roy believe that occlusion is useful because it 
reveals the true direction of the oculomotor imbalance, and may 
reveal an imbalance that is not manifest with other tests. In 1961, 
3 
Roy5 reported the case of Miss F. G. who suffered from severe head-
aches, vomiting and neck pain secondary to a whiplash injury. Roy's 
pre-occlusion examination revealed �IDI, but the occlusion test 
revealed 2IB. With 2. base-down O.S. in place, Miss F. G. reported 
a complete cessation of her symptoms. A number of similar cases have 
led Roy to conclude that the occlusion test is a more valid measure 
of heterophoria than are non-occlusion tests. 
This phenomenon of phoria reversal was first reported in 1921 
6 by Marlow who found that standard phoria tests sometimes err in 
magnitude and in direction when compared with the prescription that 
relieves patient sy¢ptoms. Marlow reported that among 55 cases of 
non-accornodative esophoria 12% increased in eso, 38% decreased in eso, 
and 38% changed to exo a:fter occlusion.7 FUrthermore, "the prolonged 
occlusion test shows beyond any doubt that there is no constant 
relation between the pro-occlusion abduction and the amount of exophoria 
present.117 Unfortunately, Marlow did not specify the magnitude of 
the phoric changes after occlusion. 
If, as in the case of Miss F. G., sma ll amounts of prism can 
cause dramatic relief from head and neck pain, it would seem that 
small amounts of prism should .be able to induce these symptoms in 
asymptomatic individuals. 
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Wolff has shown that a 3 diopter prism placed vertically in 
front of one eye will produce burning, stiffness, and contraction of 
the neck muscles. Eckardt, Macl.iean, and Goodell9 have demonstrated 
that sustained contraction of the intrinsic or extrinsic muscles of 
the eye can cause pain in the distribution of the ophthalmic branch 
4 
of the trigeminal nerve and in the back of the head and neck. 
However, Ogle, Martins and Dyer did not corroborate these 
findings. They found that some people who were orthophoric to begin 
with could wear 6 diopters of vertical prism and within a few hours 
show· orthophoria through the prisms. There were no subjective 
complaints. According to Ogle et al, "This subjective reaction does 
not agree with that reported by • • •  Eckardt and associates, or by 
Wolf. • • • IBu� had our subjects worn the 6 diopter prisms for 
longer than 1-2 hours, it is possible also that symptoms of discomfort 
might have developed." 1 O 
rt· is also possible that some people may be able to tolerate 
large amounts of vertical imbalance without symptoms, while others 
may experience severe pain from only a small imbalanceo 
The Roy technique,11 which is the subject of this experiment, 
is a two-fold proceedure: phase one is the occlusion test, and phase 
two is the adjustment period o The. occlusion phase gives the true 
direction of the oculomotor imbalance and an estimate of its magni-
tude. The occlusion results, however, do not always g:i ve the . .  
correct magnitude of the imbalancee .An adjustment period is necessary 
to determine the exact prescription. During this period, the patient 
wears clip-on prism:s which are adjusted weekly to minimize patient 
complaints. 
It is this protracted period of weekly visits to the doctor that 
raises the obj.ection that this entire proceedure produces a psychological 
cure. Accordingly, this experiment will test the following null 
hypothesis: the relief from symptoms achieved with the Roy technique 
5 
is an artifacto The design of the experiment rests on the assumption 
that alternating the pain-relieving prescription with identical­
looking placebo lenses, keeping all other factors constant, will 
determine whether the symptoms have been relieved with a lens 
prescription. 
.. 
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ME'IBOD 
STEP 1: Selection of Sub,jects. An ad was p laced in the newspaper 
asking for volunteers with head aches. All those who reported 
head aches every d ay were selected for the experiment. 
STEP 2: Headache Records. After selection, subjects were giveri 
a headache d iary and instructions for keeping it ( see Appendix A 
and B). Subjects were required to record every head ache from the 
time they received forms until they were d ismissed from the experiment. 
STEP 3: Medical Evaluation. All subjects were· required to have a 
written report from a physician as to the cause of their head aches. 
If a head ache related medical problem existed, the subject was dropped 
from the experiment. 
STEP 4 :  Preliminary Examination. Subjects were given the standard 
21-point examination and, in addition, AO Vectographic, subjective 
cover tests, and Mad dox rod tests. The subjective cover (red lens ) 
and Mad d ox rod tests were performed at far and at near. At near, these 
two tests were always performed in the depressed gaze position. The 
Mad dox rod test used the flash technique wherein the Madd ox streak 
was shown to the subject for 1. second . Loose prisms were then used 2 
to center the streak in the light, and the neutralizing prism was 
recorded. 
The subjective cover test (red lens ) was performed as follows: 
L 
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a red lens and a hand-held occluder was placed· before the right eye. 
The subject was asked to fixate a white spot of light with the left 
eye. The occluder was then switched to the left eye and the subject 
was asked to fixate the red spot of light with the right eye. The 
oocluder was switched from eye to eye six times, allowing at least 
1 second of fixation time with each eyeo 1ben the oocluder was 
removed for ! second and both eyes viewed the target. After replacement 
of the occluder, the subject was asked, 'iWhere was the red spot in 
relation to the white spot the instant you saw it?" Hand�held prisms 
were used to neutralize the displacement, and the neutralizing value 
was recorded. Again, the cover test was performed at both far and 
at near, and at near it was always performed in the depressed gaze 
position. 
STEP 5: Occlusion. One eye was occluded for three days. During 
this.time, the subject did not use that eye at any time. The eye 
patch was removed in the office with an occluder in place to prevent 
b. 1 f' t' 11 ::i..nocu ar ixa· ion. 
as described above. 
The red lens and Maddox tests were performed 
No binocular fixation was permitted except. for 
the brief ! second flash during the cover test. The same process 
was repeated for the other eye, starting with a three-day occlusion. 
STEP 6:  Computation. The results of the alternate occlusion were 
recorded as follows1 
1. If each eye showed a hyper after it was covered, the smaller 
figure was subtracted from the larger figure and the difference 
recorded as the phoria. 
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2. If only one eye showed a hyperphoria after occlusion, then 
that was recorded as the hyperphoria. 
3. If RH was found no matter which eye was occluded, then the 
greater figure was recorded. The saine applied if IH was 
found after each eye was occluded. 
4. With lateral phorias, the lesser amount was recorded. 
STEP .7: Adjustment Period. After computation was made, the 
prescription was fashioned in clip-on lenses and the subject wore 
this for a week over the habitual Rx. The subject did not use 
binocular fixation except through the.prescription. After a week of 
wear, the subject returned and the red lens and maddox rod tests were 
repeated without the clip-on lenses. 
Adjustments were made every week until the most comfortable 
prescription was found. This time period varied from one to eight 
weeks. If a subject reported no headaches for one week while wearing 
prisms, the adjustment period was terminated and the experiment proper 
began for that subject. 
As stated , the purpose of the adjustment period was to minimize 
complaints by refining the prism . The manifest phoria after prism 
wear was an indication of the direction of any change requred in 
prism. The primary criterion of what lens to use was the subjective 
reaction as recorded in the headache records8 
STEP 8: Segregation of Subjects. At the end of the adjustment period, 
9 
the subjects were divided int o the experimental and control groups8 
'l'hose subjects whose headache diaries showed a 25/b or more reduction 
in sY1llpt oms during the last week of the adjustment period went into 
the experimental group . All others went into the control group. In 
making this judgment, we compared the last week of the. adjustment 
period with the average of the baseline headaches. Symptoms were 
scored as follows (see Appendices A and B): 
A. "1" level symptoms were discarded. 
B. 11 2 11 and "3" level symptoms were assigned a coeffcient of 1 • 
c. 11 4 11 level symptoms were assigned a coefficient of 3. 
D. "5" level symptoms were assigned a coefficient of 9. 
The number of hours at each level was multiplied by the coefficient. 
These products were surruned for each day. The daily figure was 
recorded, and the average score determined. 
STEP 9: Experiment. 
A. Subjects rnet a naive experimenter who collected headache 
records and dispensed set x clip-on lenses. The subject 
wore the clip-ons for one week or longer if possible. No 
binocular fixation was permitted unless the clip�ons were 
B. Subjects repeated step A except that set Y clip-ons was 
dispensed. 
c. Subjects repeated step A except that set Z cl ip- ons was 
dispensed. 
L 
10 
D. x� The final Rx from the adjustment period, the prism that 
best relieved headacheso 
Y= Plano 
z;;:; set x 
These various lenses were all made to look alike. 
STEP 10: Control Group. Subjects in this group followed steps 
A through B above. Step D was changed so that X: plano and Y= plano. 
STEP 11: '.Debriefing of Subjects. At the conclusion of the experiment, 
subjects again met with the clinician who did the occlusion testing. 
They were given an explanation as to the nature of the experiment and 
questions were an swered . If necessary, glasses were prescribed anrl 
Visual Training was considered. 
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RESULTS 
A total of 15 subjects participated in the experiment. Three 
of these subjects dropped out before concluding and their data are 
not listed. Six subjects showed an improvement while wearing prism 
and were experimental subjects . Fbur subjects showed no improvement 
and were the control subjects. In addition, two subjects (BJ and DP) 
showed no improvement but demonstrated a compelling need for ntore 
than one prism diopter of prism according to both the initial exam­
ination results and the occlusion testing. These two subjects were 
treated as experimental subjects but their data were.not averaged with 
the experimental group. 
Table 1A shows the average daily headache scores (ADH) for the 
experimental sub j ects . Each of these subjects showed at least 25% 
reduction in headaches with the prism in place during the last week 
of the pre-experimental period, when compared with the baseline data. 
Subjects BJ and DP are not included in the group average because 
these two did not show a reduction in headaches. The !'baseline" 
column is the ADH for the entire period prior to the eye patch. 'l'he 
"patch" column is the ADH during the six days of occlusiono The 
"pr e-exp" column is the ADH during the week prior to. the experiment 
proper. At this point, subj ects were wearing the best prism. The 
experimental results are listed as "RX-PL-RX'-'. Rx is the ADH while 
wearing the best prism from the adjustment period and PL is the ADH 
while wearing plano placebo lenses over their habitual RX. These 
' three columns contain the only data taken under double-blind conditions. 
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Finally, those subjects who were given prism in permanent form were 
asked to submit headache records for the third month following 
' 
termination of the experiment. 'These ADH scores are listed in the 
"follow-up" column. 
Table 1B shows the data for the control group. F'or these 
individuals, the experiment consisted of two weeks of wearing placebo 
plano lenses. These data are found in the columns marked "plano" 
Table 2 shows additional data for all subjects, both experimental 
and control groups. The column marked 11Base Prism" is the prism 
prescription predicted from the initial examination prior to occlusion. 
The column marked "Occ Prism" shows the prism predicted from the 
occlusion testing. The column marked "ADJ Prism" shows the final 
prism that best relieved headaches. 
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T!>..BLE. 1A 
EXPEHIMENTAL DATA FOR EXPERD1EN'l'AL S1JBJ ECTS 
Subject Base Patch Pre- RX PL RX Follow-
line exp ---Experimental--- up 
MC 2.2.1 33.9 .4 0 3.5 29.6 ' na 
LE 19.0 15.0 14.5 4.8 ·2�7 8.5 0 
AD 15.3 13.3 0 .4 1 • 2 .5 2.2. 
MM 19.7 18.7 5.6 1.0 3.8 3o9 na 
EL 18.0 11 .3 0 9.5 7.4 1802 na 
SM 28.7 28.3 14.2 9.4 14.o 15.0 na 
MEAN 20.5 20.1 5.8 4.2 5�4 12.6 na 
BJ* 10o3 31.4 1301 4.3 1.8 0 na 
DP* 27.0 7.7 34.7 29�8 22.0 22.3 19.3 
* Data for these subjects not included ·in group average. 
TABLE 1B 
EXPERIMENTAL DATA FOR CONTROL SUBJECTS 
Experiment 
Subject Baseline Patch Pre-exp Plano Plano 
FS 45.7 ·47.5 30.0 90.0 60.0 
PL 16.0 16.0 16.0 16.0 16.0 
m 216.0 216.0 216.0 216.0 216.0 
EX:: na 14.3 9.8 19 .1� 3.9 
p. 
TABLE 2 
ADDITIONAL DATA FOR EXPERIMEN'rAL AND CONTROL SUBJEC'rS 
Sub. Habitual RX 
MC 
LE 
AD 
DP 
OD pl 
OS pl 
OD pl 
OS pl 
OTJ +oSOCL 
OS +o75CL 
not avail. 
not avail. 
OD pl 
OS pl 
on -1.62-.5ox1 69 
os ... 1.25 ..... 5ox60 
OD pl 
OS pl 
Not avail. 
not avail. 
Subjective to BVA Base 
Prism 
+1.25-.50X15 
+1.50 sph 
+ .50 sph 
+ o50-.75X70 
�.75-,,25X90 
-1.50-.25X90 
�1.00-o50X1.50 
-1.25-.5ox90 
pl-.25X180 
+.75 ...  5ox30 
-1.25-.75x175 
-1.25-.5ox60 
+.,50sph 
+o75 sph 
�1;.50-.75X90 
�1 o.00-1 .5ox75 
0 
2BI 
0 
2BO 
0 
0 
1 slOS* 
3slOS* 
Occ 
Prism 
1BDOS 
1 slOD* 
4BI 
1slOS* 
3BI 
1BDOD 
1BDOD 
.SslOS* 
2BDOD 
adj 
Prism 
.5BDOS 
1slOD* 
1a5BI 
2sl0S* 
3BI 
.75BDOD 
1BDOD 
1 slOS* 
2o5slOS* 
-------�-------------�---------------------------------------------------
OD +c50�1.00xi80 
OS pl-o50X177 
+1.oo-1.oox180 
+.25-.5ox120 
1BDOS 1BDOS 0 
::J PL 0 OD pl -,75-1.00X120 
pl-.50X120 
2slOD* 1�5slOD* 0 
� OS +.50-o50X162 
rl 
0 Ill J-1 not avail. 
not avail . 
+1.50 sph 
+1�50-.50X125 
3BO 3BO 0 
� .0 t.) 
on +3.oo-.5ox67 +3.00 sph 
* sl=slab-off 
1 slQD* 1 slOs* 0 
Base P.,..ism is that prism that would neutralize the phoria found in the 
initial baseline examination through the habitual Rx. 
Occo Prism is that prism which neutralized phorias uncovered during 
occlusion, through the habitual Rx .• 
Adj Prism is that prism which best relieved headaches when placed over 
the habitual Rx. 
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DISCUSSION 
In order to reject the null hypothesis, the headaches during the 
placebo week of the experiment would have to have been worse than 
during both weeks of prism. From Table 1A, we see that this was not 
the case. The ADH during the plano week (see Table 1A) showed a 
group average of 5.4, while the ADH during the last week with prism 
showed a group average of 12.6. The placebo hypothesis cannot be 
rejected. Eicamination of the mean scores for the six experimental 
subjects shows a gradual decrease in headaches during phase one of 
the research where the subjects interacted with the clinician doing 
the testing. During the experimental phase of the experii�ent, run 
under double blind conditions, the experimental subjects (MC-SM) 
showed a steady increase in headaches. 'Ibis phenomenon would be 
consistent with the placebo effect: the·interaction with an enthu­
siastic doctor produced the desired cure, while the withdrawal of the 
doctor caused a decline in the cure. It must be noted that subjects 
.LE and AD showed virtually complete relief from headaches during the 
follow-up period while they were wearing their prisms in permanent 
form. There is a real possibility that these individuals were cured 
of headaches with the prism. 
Note the interesting case of DP. Table 1A shows no increase or 
decrease in headaches even though all testing revealed a consistent 
need for 2.5 diopters of slab-off prism to correct vertical incommitancy. 
Table 2 shows the occlusion results compared with the initial 
examination. SUbject 1'JIM shows a reversal from 2 eso to 3 exo. ·Subject 
AD who did report a cure in t.he follow-up, did not manifest any need 
16 
for prism until the occlusion testing. On the other hand, subject 
LE, who had also reported a cure, did not really need the occlusion 
to reveal the pboria in her case. I did observe that occlusion 
testing revealed errors not manifest on other· tests. The significance 
of the occlusion results; however, cannot be deduced from the data 
given. 
It was noted during the exper iment that some people achieved 
spontaneous headache cures or were cu.red by other practitioners. 
Two of the former and one of the latter occurred during this research. 
Another observation is that in most cases the daily headaches were 
very erratic. In general, the worse the headaches, the more the daily 
variation. The Alli taken over one week usually showed a mean and 
standard deviation in the same order of magnitude. A notable 
exception was IH. 
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CONCLUSIONS 
Six out of fifteen subjects reported r.elief of headaches with 
prism. Aft er averaging these subjects, we cannot reject the placebo 
hypthesis. IndiVidual follow-up studies indicate the possibility 
that two subjects were helped by the Roy technique8 Erratic data 
and spontaneous cures make scientific investigation into this area 
very difficult. 
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APPENDIX A: 
HEADACHE DIARY; RECORD FORM USED BY SUB,JECTS 
�ATE '\t-\€ \IN\b ljQeqAN I "":::i\of> 1 
L-oc..ATaorJ 
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APPENDIX B: 
INSTRUCTIONS FOR KEEPING HEADACHE DIARY 
22 
Record every he2dache, neck pain, nausea, dizzyness, or vomiting 
that you have. If no headache all day, write "no headac he " next 
to the date. Be sure to record something every day . If you 
forget to record, be sure to note that down under remarks. 
If you are sick, write that down too under "remarks". 
IN'rEr� SITY 
#1. Very mild. Slightest possible pa i n. Can be forgotten. 
#2. Eild. Cannot be forgotten but as pir in is not necessary. 
#3. Average. .f1 su irin is necessary and will relieve. Quite 
an uncomfortable pain. 
#4. Severe. Aspif in will not rel i eve, very difficult to work. 
#5. Ver�r Severe. �fost go to bed. Cannot work. Extreme pain. 
LOCATION 
F = Front LR = Ijeft �i.ear 
LF = Iieft Front RR = Right Rear 
RF = Right Front N = Neck 
LS = Left Side SH = S houl ders 
RS = Right Side 3 = Back 
LS+RS = Both Sides RR = RiGht Byeball 
R = Rear JJE = I,eft Eyeball 
T = Top J;E+RE = Both Eyeball s 
If your headaches move from 1Jlace to �Jlace, use arrows to 
indicate the motion. For examnle, a headache that started in 
the front and moved aro-:l.Ild the left s ide to the neck would 
be written down like t his : F-7 LF-7 LS -r LR� rJ'" 
DA I:DY RJ\ TIJG 
At the end of e ach day leave a blank line. At the righ t side of 
the blank line put in the letter that best descr i bes your 
evaluation of the entire day in the box marked " da i ly rating" . 
The �JUrpose of the daily rating is to allow you to evaluate 
your entire performance for a whole day. We are interested in 
how much work you finished versus how much work you couldnt 
finish because of headaches or neck pain. 
A. A fully productive day . Virtually no headache 9roblem. 
B. Headaches etc� cut your �erformance a little for the entire day. 
C. Headaches etc. interfered moderately with daily performance. 
D. Headaches etc. significantly reduced your daily f'.lnctioning. 
E. �1eadaches etc� :irevented you from ge tt ing much of anything 
done all day. If every day was li�e this, you would 
lose your job. 
Once �ou establish a system for rating your headaches and daily 
oerfor;-nance, :UO NOT C.iiA,;G�� YOUR. R;\TT\G SY:3E�L: as the exneriment 
progresses. 
ON All 
